Since its foundation in 2005, YouTube, which is considered to be the largest video sharing site, has undergone substantial changes. Over the last decade, the platform developed into a leading marketing tool used for product promotion by social media influencers. Past research indicates that these influencers are regarded as opinion leaders and cooperate with brands to market products on YouTube through electronic-word-of-mouth mechanisms. However, surprisingly little is known about the magnitude of this phenomenon. In our article, we make a first attempt to quantify product promotion and use an original dataset of 139,475 videos created by German YouTube channels between 2009 and 2017. Applying methods for automated content analysis, we find that YouTube users indeed are confronted with an ever-growing share of product promotion, particularly in the beauty and fashion sector. Our findings fuel concerns regarding the social and economic impact of influencers, especially on younger target groups.
Introduction
In 2016, an autograph session attended by several thousand people in Germany had to be canceled as teenagers were crying and fainting due to the presence of a celebrity (dpa, 2016) . While this phenomenon is not uncommon for times where boy bands fascinated millions of young females in the 1990s (Scheel, 2014) , the celebrity was no music or movie star, but the YouTuber Bianca Heinicke. With several million subscribers, she is one of the most popular German YouTubers, and experts estimate that she earns at least 110,000 EUR per month (Manager Magazin, 2017) . Heinicke is one of several micro-celebrities of the 21st century who entertain large audiences on social media sites, in particular young adolescents (Gerhards, 2017) . In a commercial context, these celebrities are called social media influencers and have been gathering an immense number of followers during the last decade. Therefore, they are regarded as valuable partners for companies interested in product promotion. With the status of such YouTubers developing from amateur to professional content creators, marketers collaborate with social media influencers for commercial purposes as they perceive their influence within their communities as decisive.
Past research has shown that product promotion can be observed on multiple social media sites, with the video sharing platform YouTube arguably being one of the most important targets. Recent studies have also provided valuable insights about the mechanisms of product promotion and addressed concerns regarding the substantial social and economic impact such influencers have especially on their younger audience. As younger target groups have grown up to use social media sites on a regular basis, YouTubers easily reach adolescents through social media content. Thus, they are potential target audiences when it comes to product promotion on social media channels such as YouTube.
However, to the best of our knowledge, not a single study investigated the actual magnitude of product promotion. In order to assess the consequences of product promotion, it is necessary to not only acknowledge the phenomenon but also to gain an understanding of how much content is produced with monetization purposes in mind. The aim of our article is to fill this gap in the literature and to provide estimates for product promotion developments. Thus, our article is motivated by the following research questions:
RQ1: How much product promotion is conducted on the platform? RQ2: How did the promotion of products by YouTubers develop over time? RQ3: How does product promotion differ across YouTube communities?
For this purpose, we compiled an original dataset of 139,475 videos created by the 100 most popular YouTube channels in Germany between 2009 and 2017. In total, these videos accumulated more than 55 billion views on the platform. Using methods of automated content analysis, we analyze how promotion of products with referral links and advertisement in YouTube videos developed over time and across different YouTube communities. We find that YouTube users are indeed confronted with a steadily increasing share of content dealing with product promotion. On average, videos in our sample contain more than two links used for product promotion. Furthermore, our results indicate that the use of referral links, but also oral advertisement in videos is especially common in the beauty and fashion sector, which predominantly targets female adolescents.
YouTube and Influencer Marketing
Since YouTube's establishment in 2005, the most popular video sharing platform has undergone significant changes. In 2006, YouTube first presented several advertising concepts to companies for utilizing the platform as an effective marketing tool. With the purchase of the platform in October 2006, Google followed a clear path to developing YouTube into a revenue-generating product (Gerhards, 2017) , with a business model focused on advertisement. In the upcoming years, YouTube expanded on opportunities for businesses to monetize produced video content (Gerhards, 2017; Google 2010; Kim, 2012) . With these emerging opportunities, advertisers started to recognize the potential of the platform for monetization. Although YouTube was criticized by its users right from the start of the platform for letting marketers onto the site (Gerhards, 2017) , YouTube today provides multiple advertising formats such as displays ads, skippable and nonskippable video ads (YouTube Help, 2018) . As people tend to skip ad formats which remind users of traditional advertising such as on TV (McGoogan, 2016) , the company was on the lookout for other formats of commercialization.
Likewise, amateurs also commenced to recognize YouTube's potential as a commercial platform. User generated content (UGC) websites such as YouTube empowered Internet users to be more creative and shaped new viewing patterns (Cha, Kwak, Rodriguez, Ahn, & Moon, 2007) . Initially, videos had been uploaded by amateurs in a nonprofessional way in a, from their perspective, non-commercial environment. YouTube creators set up an ordinary camera, ignoring all features of professional film making. YouTubers then gradually started to invest into professional video equipment, as cameras, lightning, microphones, and video editing software (Felix von der Laden, 2017) . Some YouTube creators even redecorated rooms as filming set ups (The Beauty2go, 2017) , others bought a new house for their whole YouTube crew, as their channels and communities have grown sharply (Julien Bam, 2017) . Eventually, these changes resulted in YouTube to become one of the leading influencer marketing platforms besides Instagram, Facebook, and Snapchat (Carter, 2016; Jackson 2018) . In 2009, the first 1 million subscribers were reached by a former amateur video content creator (Sarno, 2009 ). The year of 2009 is seen as the year of establishing "the phenomenon of YouTube stars" (Gerhards, 2017, p. 4) . YouTube creators started to earn money by uploading videos, then gained micro-celebrity status and over time found alternative ways to run a business from a former amateurish video creator site (Reinbold, 2015a) .
According to a recent survey, more than two thirds of German marketing experts reserve company budget for influencer marketing expenditures (Territory, 2016) . As consumers no longer pay attention to traditional advertising, influencer marketing emerged as a potential alternative (Carter, 2016) . It is regarded as a "rapidly growing industry that attempts to promote products or increase brand awareness through content spread by social media users who are considered to be influential" in their sphere (Carter, 2016, p. 2) . Influencers reach users on social media platforms and are characterized by number of followers and engagement rates (Carter, 2016) . Moreover, search engine ranking, content quality (Gillin, 2008) as well as brand fit and tone of voice play an essential role in selecting social media influencers for commercial purposes (Uzunoğlu & Kip, 2014) . Furthermore, they are seen as influential due to their expertise in a specific field (Langner, Hennigs, & Wiedmann, 2013) . Social media influencers are described as "new type of independent third party endorser who shape audience attitudes through blogs, tweets, and the use of other social media" (Freberg, Graham, McGaughey, & Freberg, 2011, p. 1) . Moreover, influencers are seen as opinion leaders (Katz & Lazarsfeld, 1955) and have a predisposition to affect other consumption decisions (Feick & Price, 1987) . They are stronger embedded digitally than ordinary Internet users and use "tools which facilitate more connectedness and recommendations" (Nisbet & Kotcher, 2009, p. 341) .
At this point, it is important to note that influencer marketing is not a novel concept as word-of-mouth (WOM) has been examined since the 1960s (Arndt, 1967; Brooks, 1957; Dichter, 1966) . WOM in a non-marketing context can be described as the act of passing information from person to person in a certain social environment. Sociologists consider WOM "as a naturally occurring phenomenon" (Kozinets, de Valck, Wojnicki, & Wilner, 2010, p. 71) . In the marketing sector and the emerging Web 2.0, electronic-word-of-mouth (eWOM) "represents one of the most significant developments in contemporary consumer behavior" (Rosario, Sotgiu, Valck, & Bijmolt, 2016, p. 297) . People not only recommend products purchased via e-commerce platforms as Amazon but also start to tweet or blog about their experience with purchased goods (Rosario et al., 2016) . Social media sites are potential platforms for spreading advertising messages through other consumers rather than through traditional marketing campaigns (Kozinets et al., 2010) . As people trust other consumers more than commercial messages by companies, consumer-to-consumer communication about products, brands, and services is regarded as particularly influential (Nielsen, 2015) .
The first recommendation videos uploaded by YouTube amateurs in Germany were not created for commercial purposes, but rather for eWOM-related consumer-to-consumer recommendations. Due to "their amateur origin, YouTube creators were considered to be particularly credible" (Gerhards, 2017, p. 4) . Over the course of the platform's existence, YouTube creators were increasingly recognized as social media influencers, spreading content on their channels and eventually driving consumer purchasing decisions. Prior research on eWOM has shown that online users trust recommendations from such individuals (Rosario et al., 2016) , even if they do not know them personally. At the same time, they are also considered to be experts in their field (e.g., gaming, beauty, food) and most of them reach a large audience, making them "outstanding advocates of brands" (Gerhards, 2017, p. 4) .
While a large body of literature already examined YouTube as a video sharing platform in different contexts, only few researchers have analyzed the use of YouTube for commercial intentions. Kim (2012) argues that YouTube will change from a UGC website into a professionally generated content (PGC) website, because of the lack of amateurism which he perceives as one "core philosophy" of the video sharing site (p. 59). Furthermore, several studies demonstrate how German YouTubers exploit the platform for advertising reasons (Döring, 2014 (Döring, , 2015a (Döring, , 2015b . Another study by Gerhards (2017) surveys video creators regarding uploading paid content on their channels. She found that "product placement on YouTube is a widespread practice" and that almost two thirds of the surveyed persons have already uploaded video material containing product placements (p. 4). By creating a hypothetical situation, Wu (2016) examines how companies could benefit from sending YouTube creators free product samples. These studies provide valuable insights and indicate that product promotion on YouTube is an important mechanism used for monetization. However, due to their qualitative research designs, earlier studies are helpful for answering the question of how product promotion works on YouTube but cannot answer the question of how much product promotion is in use. At the time of writing, not a single study provides insights into the actual magnitude of product promotion on YouTube. The aim of our article is therefore to fill this gap and to provide estimates for product promotion developments over time. Moreover, we broaden current knowledge of how product promotion across YouTube communities differ.
Product Promotion on YouTube
When it comes to product promotion as a concept, there is no single definition scholars agree upon. In a general marketing context, promotion can be described as "communicationpersuasion strategy and tactics that will make the product familiar, acceptable, and even desirable to the audience" (Kotler & Zaltman, 1971, p. 7) . Kotler and Zaltman (1971) consider advertising, personal selling, publicity, and sales promotion as major activities of promotion. Some scholars do not differentiate between product promotion and advertising at all (Babutsidze, 2011) , while others make a clear distinction between those two concepts (Schultz, 1987) . For the context of our article, our aim is to study product promotion in a broader sense. We therefore define product promotion as (informal) communication about a product, brand, or service in order to raise interest of potential customers. On YouTube, this is not necessarily achieved by direct recommendations, for example, by explicitly asking the YouTube audience to buy a certain product. Product promotion is also possible by communicating a positive sentiment toward products or brands, for example, testing a product and speaking about its use in a positive way or adding a link to the video description box. In the following sections, we will give further examples for different ways to promote product on social media platforms.
As prior research has shown, there are various ways for YouTube producers to monetize their previously amateurorientated channels (Gerhards, 2017; Wu, 2016) . One way for doing so is by reviewing products in YouTube videos and afterward inserting referral (affiliate) links into the corresponding video description boxes. These referral links lead online users to external shops for which the video creators participate in affiliate programs. YouTubers can register to affiliate marketing programs, such as Ebay Partner Network or Amazon Associates (Amazon Partner Net, 2018; Ebay Partner Network, 2017) in order to be compensated with a commission when users purchase products via these referral links (Wu, 2016) . Figure 1 includes an image and a description box for a video uploaded by YouTuber Bianca Heinicke. Bianca Heinicke uses the nickname Bibi and her beauty, fashion, and lifestyle channel BibisBeautyPalace is among the most popular German video channels. In the image of the video frame captured in Figure 1a , she promotes a shower gel as one of her favorite December products. In addition to speaking about and advertizing the shower gel and several other products, she also includes referral links under her video, which can be seen in Figure 1b . She inserts referral links to a higher-priced designer watch (approximately 220 EUR), but also lower-priced items like a selfie stick (approximately 10 EUR). In her study, Gerhards (2017) observes that Heinicke "includes affiliated links with nearly every video, which guide users to pages where the camera equipment she has used for her video production is directly available" (p. 6). Posting camera equipment in the description sections via referral links is common practice in the YouTube sphere.
The above mentioned example shows that it is not unusual to combine different monetization forms on YouTube. Gerhards (2017) shows that product placement is another possibility for YouTubers to use their prominence on the video sharing site commercializing their uploaded content. YouTube content creators use product placements embedding products into their videos in primarily non-commercial situations. Since YouTube creators enjoy the reputation as reliable endorsers, companies search for appropriate influencers in the social media sphere in hope of finding credible people disseminating their brand's message. Product placement can be described as "the purposeful incorporation of a brand into an entertainment vehicle" (Russell & Belch, 2005, p. 74) , while purposeful in this context means that companies have commercial intentions by placing products in particular media formats (Hermann, 2012) . So far, product placements were prominent in movies (Newell, Salmon, & Chang, 2006) and TV (Hackley & Hackley, 2012) . However, product placements can be applied on all media forms and therefore are not limited to movies and television only. Diverse versions of paid product placement are observed on YouTube, in particular when it comes to different YouTube channel categories. Hauls and lookbooks are formats beauty and fashion YouTube creators use to place products within their videos. Lookbooks are fashion videos in which YouTuber present whole outfits and serve as inspirations for viewers. Typically, this video format is not too long and accentuated with music. Some creators change locations within their videos and name the fashion brands in the video itself or in the description box below the video (Bathelot, 2016) . Hauls, as another format of product placements on YouTube, aim at "display[ing] recent clothing, accessories, and makeup purchases, sometimes simply showing the items" (Jeffries, 2011, p. 59) .
Usually YouTube creators mention price, brand name, and the shop they have purchased the product (Ebru Ergüner, 2015) . Gaming channels review games including comments throughout the video. This video format is known as Let's Plays; however, in this context, gamers are paid by companies to review games and comment them (Nam, 2013) .
In order to increase visibility on YouTube, video content creators collaborate with each other and cross-promote their channels. Consequently, YouTubers are advised to "upload two different videos to both collaborators' channels. This way, both audiences have a way to discover the collaboration and be introduced to the other" (YouTube Creators, 2018) . By sponsoring products, so called giveaways via YouTube channels are another opportunity for companies to gain brand awareness. YouTubers are paid for working with the brands, or receive PR (Public Relations) samples which they keep for themselves (Gerhards, 2017) . Combining these compensations is conceivable too. While collaborating with brands "the whole video might be produced in the usual style of the YouTuber, but the production or distribution of the content is controlled by the brand" (Gerhards, 2017, p. 4) . Some marketers send free products in hope of being featured by YouTube creators in their videos or other social media platforms without actual collaboration agreements (Gerhards, 2017) . In addition, as YouTubers gained micro-celebrity status in Germany, they promote their own products such as merchandise or created products in collaborations with firms (Julien Bam, 2015; Nilam, 2017) .
Although products on YouTube can be promoted in a variety of ways, since recently, German influencers have to consider legal issues as well. The case of Germany's drug store Rossmann is seen as precedent in the influencer marketing sphere, as the company was convicted for not identifying sponsored content properly (Wabnitz, 2017) . Social media influencers in Germany are forced by law to commence labeling paid content appropriately as surreptitious advertising is not allowed in Germany (Böhm, 2015) . Many video creators on YouTube responded with more precise identification of advertising content on YouTube (Fiebig, 2017) and other social media platforms, particularly on Instagram (Rondinella, 2017) . As a result, YouTubers now more often embed a textual message about advertising in the first seconds of related videos.
1 Moreover, YouTube asks content creators in its advertisement policies to check a related settings box whenever product placements or endorsements are included in a corresponding video (YouTube Ad Policies, 2018).
Target Groups for Product Promotion on YouTube
When social influencers promote products on social media sites like YouTube and other online environments, they create content with specific target groups in mind. On YouTube, these target groups manifest in differences for socio-demographic attributes across communities, for example, a maledominated gaming community in comparison to a female-dominated beauty and fashion community. For this reason, one of our research questions is about potential differences for product promotion across different communities (RQ3), and it is worth highlighting the importance of sociodemographic attributes at this point. Regarding the age of users, predominantly digital natives (DNs), who were born after 1980 (Palfrey & Gasser, 2010) , are the main audience reached by social media influencers. DNs have grown up in a digitized era and are therefore accustomed to using social media sites. For this reason, they feel familiar interacting on such digital platforms without being taught or being socialized to do so. They are regarded as "'native speakers' of the digital language of computers, video games and the Internet" (Prensky, 2001, p. 2) , making them one of the main target groups when it comes to product promotion on social media platforms. In Germany, about 90% of DNs use YouTube as a social media site, while the share is continuously declining with increasing age (Faktenkontor, 2018) . Many social media influencers are DNs by themselves, which helps to create a relatedness between them and their younger followers. According to a recent survey, half of 14-to 19-year-old respondents, and one third of 20-to 29-year-old respondents bought a product or used a service due to a recommendation by a blogger, YouTuber, or other prominent person. In comparison, only 10% of respondents between 40 and 49 were affected by influencer recommendations (Faktenkontor, 2017) .
Besides user age, gender is another key socio-demographic attribute for influencer marketing and marketing analysis in general (Wolin & Korgaonkar, 2003) . For product promotion on YouTube, targeting by gender is especially relevant because of two reasons: first, gender affects which products are of interest for YouTube users. Although many content creators have a mixed audience of female and male followers, girls and women are in general more interested in products related to beauty, fashion, and lifestyle. In contrast, boys and men rather prefer products related to gaming and sports. The unsurprising result is that different products are promoted across different YouTube communities. Second, gender not only affects which products are of interest but also the way these products are presented in YouTube videos. "Social media platforms have enabled new ways of communication, participation, and interaction, favoring relationships among consumers and encouraging them to share different aspects of their consumption experience in the form of stories" (Pera & Viglia, 2016 , p. 1142 . Qualitative inspections of several YouTube videos by the authors of this article suggest that the aspect of storytelling is more important for female users. In the majority of promotion videos in the beauty and fashion community, YouTubers create entire videos around the promoted products. Women watch videos due to the reason that products are actually the main video content. They are also more likely to buy products due to a recommendation of influencers than men (Faktenkontor, 2017) . In comparison, male users and gamers in particular rather seem to accept product placement if it is not the main focus of a video, but rather if it is performed along the way.
In summary, age and gender of YouTube users are both important aspects for product promotion on YouTube. Both attributes lead to different products being promoted in different ways depending on the corresponding YouTube community. We therefore consider community effects as an important aspect for quantifying product promotion in our analysis.
Data and Methods
To analyze product promotion on YouTube, we compiled a dataset which includes information for videos uploaded by the most popular YouTube channels in Germany. On YouTube, a common indicator for popularity is the number of channel subscriptions. We therefore identified the top 100 channels with the most subscribers on the platform as of June 2017. We limited our sample to the top 100 channels as they receive a large share of views of the German YouTube community. For more details about these channels and a comparison of views generated by the top 100 and the top 1,000 channels, we point the readers to Appendix 1. In short, all cumulative video views generated from the top 100 channels account for almost half of all views generated by the top 1,000 channels. Another reason for focusing on the top 100 channels is to manage resource constraints as our analytical strategy described below is computationally intensive and requires processing a large text corpus and millions of links.
After identifying the top 100 channels with the YouTube Channel Crawler, 2 we extracted additional data for every single video uploaded by these channels between 2009 and May 2017 using several open source tools.
3 To download video meta-data from the YouTube API, we relied on the YouTube Data Tools software (Rieder, 2017) , which takes YouTube channel IDs as input, parses API data, and then returns basic info and statistics for all channel videos in a tabular file. Afterward, we utilized the R programming language (R Core Team, 2017) and several packages from the tidyverse (Wickham, 2017) to combine the tabular files for all 100 channels. The resulting dataset includes information for a total of 139,475 videos, for which Table 1 shows descriptive statistics.
As can be seen in Table 1 , content uploaded by the most popular YouTube channels in Germany reaches a large online audience, with a median number of about 120,000 views per video and a maximum number of 433 million views. It also becomes apparent that productivity regarding video uploads varies across YouTube channels. Some channels did only upload a very small number of videos, while other channels uploaded several thousand videos. The varying degree of video uploads and popularity statistics also depends on channel categories. Music channels, for instance, mostly upload few and short music videos, which nevertheless receive a lot of views. For other categories like gaming, the sheer number of uploads accumulates a lot of views. Figure 2 shows the number of video uploads per year and across channel categories. Up until 2013, the number of video uploads steadily increased and reached a somewhat stable state afterward. 4 In order to empirically quantify product promotion in YouTube videos, we focus on two aspects in particular: usage of referral links placed inside video description boxes and direct, oral promotion within the actual videos. As explained above, these aspects are particularly common ways for promotion on the video platform.
Referral Links
Referral (affiliate) links are used by YouTubers to promote products on external sites for which they take part in an affiliation program. An issue for measuring the use of such In the next step, we ought to identify which domains were used predominantly for referral purposes. This includes domains for Amazon and other online shops but does not include references to other YouTube videos or links to other social media sites like Twitter or Instagram. Thus, we only coded domains as being related to product promotion if the signal is very clear, directly pointing to an opportunity for buying products. As the categorization procedure required multiple qualitative inspections of related links for each domain, we restricted coding to the 50 most common domains, which still account for 83.32% of all links in our sample. Due to this restriction, we capture the most referral links for the most popular domains but not for every possible domain. We therefore assume that results presented in this article can be regarded as conservative and under-estimate rather than over-estimate overall quantities for referral links.
Video Content
Arguably, the most important content on YouTube are the actual videos uploaded to the platform. However, analyzing video material at scale is challenging, as a lot of information is encoded in audio and visual data. To assess developments of product promotion, we therefore focus our analysis on audio content of YouTube videos. In order to do so, we used the open source tool youtube-dl to extract all available autogenerated captions for the videos in our sample, which converts audio data to textual data.
5 Relying on such captions is not ideal, as they are created algorithmically by YouTube and their quality is dependent on several factors, for example, how fast or how many people speak in a video. Furthermore, some videos either were not transcribed automatically by YouTube or did no contain audio data. Nevertheless, manual inspection of several caption texts suggested that the quality of our data is sufficient for our quantitative methodological approach.
As we expect that how often YouTubers orally promote products depends on several factors, we utilize a novel variant of topic models called the Structural Topic Model (Roberts et al., 2014) . Structural Topic Models enable us to not only examine topic proportions for each video but also to analyze how these proportions vary dependent on the date of the video upload and the category of the corresponding channel. We can therefore analyze whether topics related to product promotion were increasingly used over time (RQ2) and across communities (RQ3).
Although topic modeling is very useful to automatically categorize large text corpora, one limitation is that the number of topics has to be determined by the analyst. To find the best model for our research task, we computed four different models with 25, 50, 75, and 100 topics. For each model, we then calculated semantic coherence and exclusivity, which are measures that quantify desirable statistical properties. Semantic coherence is higher if more probable words in a topic frequently co-occur together, whereas exclusivity achieves higher values if more words are exclusive to corresponding topics (Roberts, Stewart, & Tingley, 2017) . The model comparison in Appendix 3 illustrates the average and median values for both measures across all topics for each model. In terms of desirable statistical properties, the model with 50 topics provides the best trade-off for both measures. In addition to statistical diagnostics, we inspected the topic models by analyzing the most frequent and exclusive words (Lucas et al., 2015, p. 19 )-called frex terms-and captions with the highest proportions for a given topic. Based upon frex terms and highly representative texts, we at last assigned labels to each topic. During this evaluation procedure, the model with 50 topics also turned out to be the best model in relation to our research task and was therefore chosen as our final model.
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Results
First, we present our results for the development of product promotion with regards to referral links.
Referral Links
How common is the use of referral links for the most popular German YouTube channels? On average, description boxes for videos contain 2.24 referral links, with a standard deviation of 3.31. This means that each time a YouTube user opens a description box, she or he is on average confronted with more than two links related to product promotion. To put this into another perspective, we can calculate the highest possible reach by multiplying the total number of referral links in our sample with the total number of video views. We discovered 312,826 (312 thousand) referral links and in total all videos received 55,746,248,791 (55 billion) views, resulting in maximum potential of 17,438,876,024,293,366 (17 quadrillion) referral link impressions. Of course, this number is not realistic, as, for instance, not every YouTube user inspects description boxes when watching videos, and views could also to some extent be generated by computer programs rather than actual users. Nevertheless, even if we would decrease this estimation by several orders of magnitude, product promotion via referral links would still remain alarmingly prevalent on YouTube.
To examine whether the use of referral links is constant across time and across different communities, Figure 3 shows time series for the number of referral links per video from 2009 to 2017.
All time series were smoothed using generalized additive models (GAM) and include 95% confidence intervals for each plotted trend. On the left-hand side, Figure 3a illustrates the overall trend for referral link usage. While the estimated number of referral links in the first years was roughly 0.8, the trend consistently increased, and in the most recent years, videos description boxes are estimated to contain on average more than three links for product promotion. The development from 0.8 links in 2009 to 3.3 in 2017 represents an increase of more than 310%. In comparison, one of the traditional media outlets commonly used for advertisement is television broadcasting. In Germany, the amount of TV advertising in minutes also increased from 2009 to 2016, but only by about 30% (ZAW, 2017) .
To see how the development of product promotions differs across YouTube communities, Figure 3b further illustrates trends for each channel category. Overall, regardless of the category, all video channels distributed more referral links over the course of time. However, it becomes apparent that especially Howto, Style & Blog channels do so considerably more frequently than for instance Music channels. A final question regarding referral links is whether their increased usage is simply related to an overall increase in the placement of any links in general. Appendix 2 includes smoothed time series for the total number of any links and the share of referral links in comparison to all links for each video. It can be seen that in general links were more commonly placed in description boxes over the course of time. Although the trend is not clearly monotonic, it becomes apparent that the relative number of referral links per video also increased over time.
Video Content
Next, we turn to the results for our topic model to examine how products are promoted orally in YouTube videos. Table  2 contains labels and proportions for all 50 topics that we identified with our model. Labels denote the overall substantial meaning of a topic that we assigned as explained above. The corresponding proportion for each topic quantifies the related content share across all video captions. The most common topic stopwords captures words that are used very frequently in German YouTube videos without relating to a specific semantic category. The topic social media promotion relates to YouTubers advertising either their own content on other social media platforms or prompting users to like a video or subscribe to the channel. Video content about school activities as well as social and romantic relationships, which is captured by the topic school/relationships, is also very common. Furthermore, a large proportion of video content is related to gaming. Especially videos about the video game Minecraft are commonly uploaded by the most popular German YouTubers and therefore captured by several topics. Of special interest for the purpose of this article are two topics that are strongly linked to product promotion: products-hauls/fashion and products-beauty/cosmetics. Table 3 includes the top 15 translated frex terms for both topics. For an overview of frex terms for all 50 topics in original German language, we point the reader to Appendix 3.
The first topic related to product promotion refers to hauls, that is, YouTubers purchasing several products and discussing them in their videos. Several frex terms for this topic relate to buying things, for example, bought, euro, cost, ordered, and price. Regarding the type of products that were promoted, a focus of clothing and fashion becomes apparent. It is also interesting to note that one of the most frequent and exclusive terms for this topic is description box, where referral links for the products promoted in the videos are placed by the YouTubers. The second topic is-similar to the first one-related to products for altering physical appearance rather than gadgets, gaming, or tech-related products. Videos with high proportions for this topic focus on product promotion of beauty and cosmetic products, with important terms like hair, color, lips, and make-up.
After identifying the two topics related to product promotion, we turn to the question about whether proportions for these topics are stable over time and across channel categories. Figure 4 includes effects for video upload date and channel category estimated with our structural topic model. Similar to the results for the use of referral links, Figure 4a and 4c clearly illustrates a trend of increasing product promotion for both of the two topics. While for instance less than 0.2% of all video captions generated by the most popular channels relate to promotion of haul and fashion products in 2009, the share increases to more than 1.4% in 2017.
A similar trend can be seen for the topic focusing on beauty and cosmetic products. As could be expected from the type of products advertised in these topics, Figure 4b and 4d also depicts a clear signal regarding differences across channel categories. Adding up the proportions for both topics, about 15% of the content uploaded by Howto, Style & Blog channels is related to product promotion. In comparison, Music or Gaming channels hardly use these topics. This is, again, unsurprising, as beauty and fashion products are not relevant for the audience of such channels.
One potential issue of this text-based approach is that YouTube creators might also disseminate a product's usage or its characteristics in a negative or satirical way. Although such behavior is not very common, some YouTubers created videos related to "flop products" and particularly do not recommend these products to their communities (Nilam, 2012; TamTam, 2016) . For this reason, we conducted additional qualitative analysis about whether our two topics predominantly capture videos with a positive sentiment toward the mentioned products. Results in Appendix 3 suggest no issues related to negative or satirical content. Summing up, our results indicate that there is a clear upward trend for product promotion on YouTube not only by using referral links but also by direct advertisement in the actual video content. Moreover, product promotions seems to be especially common for Howto, Style & Blog channels in Germany. We discuss possible reasons and as well as implications for these findings in our concluding section.
Discussion and Conclusion
In this article, we expanded the knowledge about product promotion by social media influencers on YouTube, contributing to the literature on social media studies. Using automated content analysis, we showed that monetization of content by influencers plays an increasing role on social media platforms, particularly in the beauty and fashion community.
What are the potential implications of increasing product promotion social media sites? First, it becomes increasingly difficult for viewers to differentiate between commercial and non-commercial content on platforms like YouTube. Former amateurs started sharing their personal opinions on YouTube, then gained more and more credibility and eventually reach vast online communities. However, despite their growing popularity, these social media influencers are still seen as authentic and trustworthy within their communities. As they actively engage in discussions held by their fellowship and share major parts of their private lives, social media influencers give the impression of being approachable persons (Dredge, 2016) . For this reason, video consumers don't easily recognize real and honest opinions within commercial content uploaded by video content creators anymore.
Moreover, our results suggest that product promotion via referral links and oral advertisement in YouTube videos is especially common in communities which for the most part consist of young, female users, who have nowadays grown up to use social media sites on a regular basis (Döring, 2014 (Döring, , 2015a (Döring, , 2015b . Similar to celebrities, for instance, from the music and movie sector, social influencers established strong fan bases within their young audience and are successful especially because of their portrayed "ordinariness [as well as] their relatability" (Dredge, 2016) . Consequently, YouTube creators strongly influence children and teenagers in their perceptions as well as decisions (Döring, 2014) . This raises concerns as especially teenagers can easily be influenced in a positive, however, also in a negative way, while YouTube creators themselves do not see their businesses morally reprehensible (Reinbold, 2015b) . This highlights the growing importance of media literacy, in particular concerning the increased commercialization on YouTube as young viewers hardly recognize hidden product promotion in uploaded video material (Döring, 2014) . Moreover and in line with our results, scholars found that especially female teenagers are addressed by advertisers and therefore criticize the impact of consumerism on identity formation (Hill, 2011) . For companies, social media influencers are attractive brand endorsers and "a perfect match" for the beauty industry (Kinski, 2017) . Young girls however may not realize that lipsticks or expensive watches are recommended by influencers like Bianca Heinicke not because of their quality but only with monetization in mind.
Regarding the limitations of our study, we focused on measuring product promotion on YouTube, but influencers often use additional platforms like Instagram and Snapchat for monetization purposes. As for our methodological approach, measuring product promotion with automated content analysis is limited to analysis of textual data. It is however, possible, that YouTubers promote a product in a video, for example, by simply revealing it, without speaking about it, or placing a referral link in the corresponding video description. We expect that such visual-only promotions are not very common on YouTube, but nevertheless happen, especially in communities where product promotion is not the main focus of videos. As we discussed in relation to target groups on YouTube, this might be more common for male-dominated communities, for example, the gaming community. To give an example, gamers can visibly wear a headset in a video without ever mentioning the product or brand. Capturing these visual-only promotions requires future research, which could build upon the insights generated in our work.
Ultimately, our knowledge about the social and economic consequences of influencer marketing is still limited. On a positive note, social media platforms led to the emergence of new job opportunities in the era of digital labor. For many content creators on YouTube, advertising and product promotion are important financial resources and part of their daily work. However, despite emerging opportunities, the challenges for a digitalized society also have to be considered. As our results suggest, the trend for product promotion on YouTube and other platforms is likely to increase even further. It remains to be evaluated by scholars to what extent social media users and in particular adolescents will be harmed by the increasing role of monetization on social media sites.
Declaration of Conflicting Interests
The author(s) declared no potential conflicts of interest with respect to the research, authorship, and/or publication of this article.
Funding
The author(s) received no financial support for the research, authorship, and/or publication of this article. May. 5. The program youtube-dl is available at https://github.com/rg3/ youtube-dl 6. We used the R package stminsights to validate our structural topic models (Schwemmer, 2018 Share of Views. The following figure depicts cumulative view counts generated by the top 1000 German YouTube channels as of June 2017. It can be seen that the percentages of views generated by the top 100 channels, marked with dashed red lines in the graph, accounts for 45% of all cumulative views.
Notes
Appendix 3
Structural Topic Models
Model Comparison. The following figure illustrates median and mean measure for semantic coherence and exclusivity of four structural topic models that we fitted on the auto-generated YouTube subtitles. Semantic coherence is higher when more probable words in a topic frequently co-occur together (Mimno et al., 2011) . Exclusivity is based on the FREX metric and achieves higher values when more words are exclusive to corresponding topics (Lucas et al., 2015) . The authors of the structural topic model suggest to prefer topic models that achieve desirable properties for both measures (Roberts et al., 2017) . While the figure shows that no model is clearly superior, the model with 50 topics achieves balanced values across both dimensions. In our qualitative validations, topics of this model were also easier to interpret in comparison to other models, which is why we chose the model with 50 topics as our final model for the analysis. Validation of Product Promotion Topics. To further validate results from our structural topic model with regard to the two topics of interest, products-hauls/fashion and products-beauty/cosmetics, we used the topic proportion estimates from our model to identify the most representative videos for both topics. In the next step, we qualitatively analyzed 10 representative videos for each topic and coded the following attributes: whether products or bands were mentioned/displayed by name, prices were mentioned/displayed, and if the video sentiment related to the products is positive/a direct recommendation, neutral, or negative/satirical. The following tables include YouTube video ids and our coding results for both topics. Results show that the sentiment of the videos was either positive or a direct recommendation for most products and at worst neutral in some cases. In addition, the majority of products/brands in each video were either explicitly mentioned by name or listed and referred to in the corresponding description boxes.
